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(54) 4-AMINOMETHYL-3-HYDROXYPYRIDINE DERIVATIVE AND MAILLARD REACTION INHIBITOR 
CONTAINING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound different in chemical structure from a conventional 
compound having Maillard reaction inhibitory action, useful for a 
preventive and a therapeutic agent for diseases related to 

Maillard reaction or an additive for cosmetics and foods. HOs^^-^^A f 

SOLUTION; This compound is shown by formula I [A is (CH2)2~ 
E-R4 or CH(OH)-R5 (E is a lower alkylene; R4 is H, an aryl, etc.; 
R5 is a higher alkyl, etc.); R1 , R2 and R3 are each H or a lower 
alkyl] such as 4-aminomethyl-3~ hydroxy-2-methyl-5-(4- 
phenylbutyOpyridine. When A in the formula I is (CH2)2-E-R4, 
the hydroxyl group at the benzyl position of a compound of 
formula II is oxidized with an oxidizing agent such as manganese 
dioxide to give a carbonyl compound, which is reacted with 
hydroxylamine and the oxime group is reduced by a conventional 
method to give the objective compound. A pharmacologically 
permissible salt of the compound has similar medicinal effect. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] ■ 
[Claim 1] General formula. [Formula 1] 
R 3 ^NH 2 




A in [formula is general formula-(CH2)2-E-R4 (E in a formula is a low-grade alkylene machine 
or single bond). R4 — a hydrogen atom, an aryl group, a low-grade alkoxy carbonyl group, a 
carbamoyl group, monochrome, or a JI low-grade alkylation carbamoyl group — it is — it is 
expressed — a basis general formula-CH(OH)-R5 [ or ] (R5 in a formula — a high-class alkyl 
group — ) It is the basis expressed, and even if R1, R2, and R3 are the same, they may differ, 
an aryl group or the Al alkyl group — it is — The 4-aminomethyl-3-hydroxy pyridine 
derivatives expressed with] which is a hydrogen atom or a low-grade alkyl group, respectively, 
and those salts permitted in pharmacology. 
[Claim 2] General formula. [Formula 2] 
R 3 NH 2 




A in [formula is general formula-(CH2)2-E-R4 (E in a formula is a low-grade alkylene machine 
or single bond). R4 — a hydrogen atom, an aryl group, a low-grade alkoxy carbonyl group, a 
carbamoyl group, monochrome, or a JI low-grade alkylation carbamoyl group — it is — it is 
expressed — a basis general formula-CH(OH)-R5 [ or ] (R5 in a formula — a high-class alkyl 
group — ) It is the basis expressed, and even if R1, R2, and R3 are the same, they may differ, 
an aryl group or the Al alkyl group — it is — The Maillard-reaction inhibitor which contains 
the 4-aminomethyl-3-hydroxy pyridine derivatives expressed with] which is a hydrogen atom 
or a low-grade alkyl group, respectively, or those salts that are permitted in pharmacology as 
an active principle. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to 4-aminomethyl-3- 
hydroxy pyridine derivatives useful as a drug, and those salts permitted in pharmacology. 
[0002] It is a general formula useful also as prevention and the treatment agent of the 
disorder relevant to [ if it states in more detail, this invention has Maillard-reaction prevention 
activity, and ] a Maillard reaction, and an additive of cosmetics and food. [0003] 
[Formula 3] 




R lA N A R 2 

[0004] A in [formula is a general formula. [0005] - (CH2) 2-E-R4. [0006] They are the basis 
expressed with (E in a formula is a low-grade alkylene machine or single bond, and R4 is a 
hydrogen atom, an aryl group, a low-grade alkoxy carbonyl group, a carbamoyl group, 
monochrome, or a JI low-grade alkylation carbamoyl group), or a general formula. [0007] - CH 
(OH)-R5. [0008] ( — a formula — inside — R — five — high-class — an alkyl group — an 
aryl group — or — the aralkyl — a machine — it is — ) — expressing — having — a basis — 
it is — R — one — R — two — and — R — three — being the same — even when — 
differing — **** — respectively — a hydrogen atom — or — low-grade — an alkyl group — 

it is — ] — expressing — having — four aminomethyl three hydroxy 

one 
[0009] 

[Description of the Prior Art] In the field of the food chemistry, reducing sugars, such as a 
glucose, react with an amine compound in food, and it is observed that a lipofuscin generates. 
On the other hand, it is checked that the same reaction has occurred also in in the living body 
in recent years, it is thought that it is involving strongly as one of the onset factors of 
disorders, such as diabetic complication and arteriosclerosis, and the spotlight is captured. 
[0010] It is called the Maillard reaction and the above-mentioned reaction is a Maillard 
reaction in the living body. Carbonyl compounds, such as reducing sugars, such as a glucose, 
a fructose, and a pentose, those phosphoric ester, or an ascorbic acid, react in non-enzyme 
with the isolation amino group of protein in the living body, and a Schiff base is formed. By 
reactions, such as the aforementioned stage where this is changed into an AMADORI 
transition product by chemistry transition, the continuing oxidization and dehydration, a 
polymerization, and cleavage Protein denaturalizes with intramolecular-branching formation 
between molecules, and it goes on by a series of reactions which consist of a later stage to 
which brown is presented and decomposition by the protease results in a resultant 
(AGE:Advanced Glycation End Products) in poor solubility the difficult second half. 
[0011] The amount of generation of AGE generated in process of the Maillard reaction 
concerned and its precursive product increases to the concentration and reaction time of 
sugar and protein correlatively. Therefore, it is known for blood with which the protein in the 
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living body which has the halfHife of aging with the long period exposed to duration of a 
hyperglycemia state like diabetes and sugar or protein in a long organization, and path 
clearance fall, such as a patient of a kidney disorder, or the protein under organization that it 
will be easy to receive a Maillard reaction. 

[0012] As the protein in the living body which receives a Maillard reaction from these things 
There is much protein, such as a glomerular basement membrane of the collagen and elastin 
of connective tissues, such as an eyeball lens crystalline, a serum albumin, the skin, and a 
blood vessel wall, nerve myelin protein, hemoglobin, and a kidney, and the Maillard reaction is 
considered to be one of the causes of an onset of the disorder resulting from diabetic 
complication caused by denaturation, abnormalities, or depression of these proteins, such as a 
retinopathy, a nephropathy, a cardiovascular system obstacle, neuropathy, and cataract, 
arteriosclerosis, or aging. Therefore, development research is tried to find out the new 
compound which checks a Maillard reaction towards prevention and treatment of these 
disorders. 
[0013] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering a different 
compound in [ the compound which has the conventional Maillard-reaction inhibitory action ] 
chemical structure. 



[0016] A in [formula is a general formula. [0017] - (CH2) 2-E-R4. [0018] They are the basis 
expressed with (E in a formula is a low-grade alkylene machine or single bond, and R4 is a 
hydrogen atom, an aryl group, a low-grade alkoxy carbonyl group, a carbamoyl group, 
monochrome, or a JI low-grade alkylation carbamoyl group), or a general formula. [0019] - CH 
(OH)-R5. [0020] ( — a formula — inside — R — five — high-class — an alkyl group — an 
aryl group — or — the aralkyl — a machine — it is — ) — expressing — having — a basis — 
it is — R — one — R — two — and — R — three — being the same — even when — 
differing — **** — respectively — a hydrogen atom — or — low-grade — an alkyl group — 

it is — ] — expressing — having — four aminomethyl three hydroxy 

one 

[0021] It sets to this invention here, with a low-grade alkyl group A methyl group, an ethyl 
group, The alkyl group of the shape of a straight chain of the carbon numbers 1-6, such as a 
propyl group, a butyl, a pentyl machine, an isopropyl machine, and an isobutyl machine, and 
the letter of branching is said. With a high-class alkyl group, a heptyl machine, an octyl 
machine, a nonyl machine, a decyl group, The alkyl group of the shape of a straight chain of 
the carbon numbers 7-15, such as a undecyl machine, dodecyl, a tridecyl machine, a 
tetradecyl machine, and a pentadecyl group, and the letter of branching is said. With a low- 
grade alkylene machine, a methylene group, an ethylene, a trimethylene machine, a 
tetramethylen machine, The alkylene machine of the shape of a straight chain of the carbon 
numbers 1-6, such as a pentamethylene machine and a hexamethylene machine, and the 
letter of branching is said. An aryl group means aromatic-hydrocarbon machines, such as a 
phenyl group and a naphthyl group. An aralkyl machine means the aforementioned low-grade 
alkyl group which has the aforementioned aryl group. With a low-grade alkoxy carbonyl group, 
a methoxycarbony! group, an ethoxycarbonyl machine, A propoxy carbonyl group, a 
butoxycarbonyl machine, an isopropoxy carbonyl group, Saying the alkoxy carbonyl group of 
the shape of a straight chain of the carbon numbers 2-7, such as an iso butoxycarbonyl 
machine and a tert-butoxycarbonyl machine, and the letter of branching, monochrome or a JI 
low-grade alkylation carbamoyl group means one or the carbamoyl group replaced two by the 



[0014] 

[Embodiments of the Invention] this invention is a general formula. [0015] 
[Formula 4] 




(D 
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aforementioned low-grade alkyl group. 

[0022] The 4-aminomethyl~3-hydroxy pyridine derivative expressed with the aforementioned 

general formula (I) of this invention can be manufactured as follows. 

[0023] For example, the general formula among the compounds expressed with the 

aforementioned general formula (I) of this invention. [0024] 

[Formula 5] 



[0025] The compound expressed (with the meaning as the above with E, R1, R2, R3, and R4 in 
a formula) is a general formula. [ same ] [0026] 



[0027] After oxidizing the hydroxyl group of the benzylic position of the compound expressed 
(with the meaning as the above with E, R1, R2, R3, and R4 in a formula) using oxidizers, such 
as manganese dioxide, and obtaining a carbonyl compound, it can be made to be able to react 
with a hydroxylamine, an oxime compound can be obtained, and it can manufacture by next 
returning an oxime machine according to a conventional method. [ same ] 
[0028] Moreover, the general formula among the compounds expressed with the 
aforementioned general formula (I) of this invention. [0029] 
[Formula 7] 



[0030] The compound expressed (with the meaning as the above with R1 ? R2, R3, and R5 in a 
formula) is a general formula. [ same ] [0031] 
[Formula 8] 



[0032] It is [ the aldehyde compound expressed (with / R6 in a formula is an amino group 
which has a protective group, and / the meaning as the above with R1, R2, and R3), and ] a 
general formula. [ same ] [0033] X-Mg-R5 (IV) 

[0034] After making organic golden group reagents, such as a Grignard reagent with which it is 
expressed (with [ X in a formula is a halogen atom and ] the meaning as the above with R5 
[ same ]), react, it can manufacture by removing a protective group. 

[0035] The compound expressed with the general formula (II) used as a start raw material in 
the aforementioned manufacture method is a general formula. [0036] 




[Formula 6] 




HCL _.R 3 





[Formula 9] 
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[0037] It is a general formula about the aldehyde compound expressed (with [ R7 and R8 in a 
formula become together, they form the protective group of hydroxy I groups, such as 
acetonide, and ] the meaning as the above with R1, R2 ? and R3). [ same ] [0038] X-CH2-E-R9 
(VI 

[0039] It is made to react with the Wittig reagent prepared from the compound and triphenyl 
phosphine which are expressed (with [ R9 in a formula is a hydrogen atom, an aryl group, or a 
low-grade alkoxy carbonyl group, and ] the meaning as the above with same E and X), the 
obtained olefin compound is returned according to a conventional method, and it is a general 
formula. [0040] 
[Formula 10] 
R 8 CX ^R 3 




e - r9 (VII) 



[0041] After obtaining the compound expressed (with the meaning as the above with E, R1, 
R2, R3, R7, R8, and R9 in a formula) and amidating an ester machine according to a 
conventional method by request, it can manufacture by removing the protective group of a 
hydroxyl group. [ same ] 

[0042] Moreover, the general formula among the compounds expressed with the 
aforementioned general formula (II) used as a start raw material in the aforementioned 
manufacture method. [0043] 
[Formula 11] 
HCL.R 3 

r iA n A r2 



* 10 

(Ha) 



[0044] The compound expressed (with [ R10 in a formula is a low-grade alkoxy carbonyl 
group, a carbamoyl group, monochrome or a JI low-grade alkylation carbamoyl group, and ] 
the meaning as the above with R1, R2, and R3) is [ the aldehyde compound expressed with 
the aforementioned general formula (V), and ] a general formula. [ same ] [0045] 
[Formula 12] 

<z. <™> 

[0046] It is the general formula which the malonic-acid monoester expressed with (R1 1 in a 
formula is a low-grade alkyl group) was made to react to the bottom of existence of a base, 
and was obtained. [0047] 
[Formula 13] 
R s O^ ^ 

R'o_^..,^h- (IX) 



[0048] After returning the olefin compound expressed (with the meaning as the above with R1, 
R2, R3, R7, R8, and R1 1 in a formula) according to a conventional method and amidating an 



,3 
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ester machine according to a conventional method by request, it can also manufacture by 
removing the protective group of a hydroxyl group. [ same ] 

[0049] The aldehyde compound expressed with the general formula (III) used as a start raw 
material in the aforementioned manufacture method and (V) is a general formula. [0050] 
[Formula 14] 



[0051] After protecting the amino group of the 4th place or hydroxyl group of a pyridine ring 
of a pyridine derivative expressed (with [ R12 in a formula is an amino group or a hydroxyl 
group, and ] the meaning as the above with R1, R2, and R3) by the suitable protective group, 
the hydroxyl group of the benzylic position can be manufactured by oxidizing using oxidizers, 
such as manganese dioxide, respectively. [ same ] 

[0052] [ whether the compound expressed with the general formula (X) used in the 
aforementioned manufacture method purchases a commercial reagent, and ] it can 
manufacture by using a method given in reference, them and the analogous methods, those 
combination, and the synthetic means of common use (J. — Am.Chem.Soc. — 1245-1247 
pages (1939) 61 volumes) J. Am.Chem.Soc, 66 volumes, 2088-2092 pages (1944), 
J.Org.Chem., 27 volumes, 2705-2706 etc. pages (1962), etc. 

[0053] Let the 4-aminomethyl-3-hydroxy pyridine derivative expressed with the 
aforementioned general formula (I) of this invention be the salt permitted by the conventional 
method in pharmacology. As such a salt, a salt with inorganic bases, such as an acid addition 
salt with organic acids, such as an acid addition salt with inorganic acids, such as a 
hydrochloric acid, a hydrobromic acid, a hydroiodic acid, a sulfuric acid, a nitric acid, and a 
phosphoric acid, a formic acid, an acetic acid, methansulfonic acid, a benzenesulfonic acid, p- 
toluenesulfonic acid, a propionic acid, a citric acid, a succinic acid, a tartaric acid, a fumaric 
acid, butanoic acid, oxalic acid, a malonic acid, a maleic acid, a lactic acid, a malic acid, 
carbonic acid, an aspartic acid, and glutamic acid, sodium salt, 

[0054] As a compound expressed with the aforementioned general formula (I) of this 
invention, a solvate with the solvent permitted as drugs, such as water and ethanol, is also 
contained. 

[0055] Although the compound expressed with the aforementioned general formula (I) of this 
invention has one or more asymmetric carbon atoms and two optical isomerisms, R 
arrangement and S arrangement, exist in each asymmetrical carbon depending on the kind of 
the substituent, it has set to this invention and the isomer of a gap may be used, and it does 
not matter even if it is the mixture of those isomers. 

[0056] In the compound expressed with the aforementioned general formula (I) of this 
invention, R3 has the desirable compound which is a hydrogen atom. 

[0057] The compound expressed with the aforementioned general formula (I) of this invention 
is in which used the lysozyme and the fructose. In the Maillard-reaction prevention activity 
examination of vitro, the prevention activity beyond it which was very excellent was shown in 
dimerization of a lysozyme as compared with the activity of the aminoguanidine known as 
matter which has Maillard-reaction prevention activity. 

[0058] Thus, the compound expressed with the aforementioned general formula (I) of this 
invention and its salt permitted in pharmacology are compounds useful as medical supplies, 
such as prevention of the disease in which it has the outstanding Maillard-reaction prevention 
activity, and a Maillard reaction participates, and a medical treatment agent. 
[0059] The compound expressed with the aforementioned general formula (I) of this invention 
and its salt permitted in pharmacology have the outstanding Maillard-reaction prevention 
activity, and is useful to the disease in which the Maillard reaction is participating. The 
disease considered to be caused by aging of diabetes nature complications, such as a 




R 3 , 



R 



12 
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coronary-arteries nature disease, a peripheral disease of the circulatory, a cerebral blood 
vessel obstacle, diabetes nature neurosis, ****, arteriosclerosis, joint sclerosis, a cataract, 
******, solidification ******, and diabetes **********, atheroma nature arteriosclerosis, 
glomerulonephritis, senile cataract, ********, circumference [joint] ******, joint sclerosis, 
senile osteoporosis, etc. as such a disease can be mentioned, and it is very useful as 
prevention and the medical treatment agent of the disease concerned. Moreover, since a 
Maillard reaction advances also in the cosmetics and food containing protein or amino acid as 
everyone knows and degradation of protein and amino acid takes place, it is useful as a 
compound which checks the Maillard reaction concerned also in cosmetics or food. 
[0060] When using for actual medical treatment the compound expressed with the 
aforementioned general formula (I) of this invention, and its salt permitted in pharmacology, a 
medicine is prescribed for the patient taking-orally-wise as tablets, such as a suitable 
medical-supplies tablet, for example, a tablet, powder, a fine-grain agent, a granule, a capsule, 
liquid medicine, an injection agent, a medicine for external application, and an applying- 
eyewash agent, or parenterally. These medical-supplies tablets can be prepared by using the 
support and the excipient for a tablet which are usually used, and other additives by the 
tablet study-method performed in general pharmacy. 

[0061] Although the wheat starch which is KARUME sirloin calcium, a KARUME sirloin, 
hydroxypropylcellulose, carboxy-methyl-starch sodium, cross KARUME sirloin sodium, 
TORAGANTO, starch, or a starch derivative, rice starch, a corn starch, potato starch, 
pregelatinization starch, partial pregelatinization starch, a dextrin, a pullulan, hydroxypropyl 
starch, etc. can be used as disintegrator, these are not limited as disintegrator and can also 
be used as an excipient. 

[0062] As a binder, the wheat starch which is a hydroxyethyl cellulose, hydroxypropylcellulose, 
polyvinyl alcohol, POBIDON, starch, or a starch derivative, rice starch, a corn starch, potato 
starch, pregelatinization starch, partial pregelatinization starch, a dextrin, a pullulan, 
hydroxypropyl starch, etc. can be used. 

[0063] As a lubricant, although a calcium stearate, a magnesium stearate, stearin acid, talc, a 
cetanol, the polyoxyl 40 stearate, a leucine, a RABURI wax, a sodium lauryl sulfate, paraffin, 
polyoxy-ethylene-glycol fatty acid ester, fatty acid ester, etc. can be used, these are not 
limited as a lubricant and can also be used as an excipient. 

[0064] About a tablet, you may carry out a coat with films, such as a lactose, cane sugar, 
gelatin, hydroxypropylcellulose, a hydroxypropyl methyl cellulose, polyvinyl-acetal diethylamino 
acetate, a methacrylic-acid copolymer, or hydroxypropyl methyl-cellulose phthalate. 
[0065] About liquid medicine, a purified water, a polyol, cane sugar, invert sugar, grape sugar, 
etc. can be used as a diluent, for example. Moreover, according to a request, you may add a 
solubilizing agent, a wetting agent, a suspension agent, a sweetening agent, a flavor agent, an 
aromatic, antiseptics, etc. other than a diluent. 

[0066] About an injection agent, distilled water, a physiological saline, alcohol, a glycerol, a 
polyol, vegetable oil, etc. can be used as a diluent, for example. Moreover, according to a 
request, you may add a buffer, an isotonizing agent, antiseptics, a wetting agent, an emulsifier, 
a dispersant, a stabilizing agent, a solubilizing agent, etc. other than a diluent. 
[0067] As an applying-eyewash agent, you may add a buffer, an isotonizing agent, a stabilizing 
agent a preservative, an antioxidant, a viscous agent, antiseptics, a solubilizing agent, etc. 
according to a request. 

[0068] As support of a ** agent, a lipid, a low, a harf^solid or liquefied polyol, natural oil, or 
hardened oil can be used. Moreover, otherwise, you may add a dispersant, a distributed 
adjuvant, an absorption accelerator, etc. 

[0069] Although the amount of medication is suitably determined by the degree of the target 
patient's age, sex, weight, and a symptom, in the case of internal use, in the case of 1-1000mg 
of adult 1 sunny, and parenteral administration, a medicine is prescribed in general for the 
patient in 1 time or several steps within the limits of 0.1-100mg per day by adult. 
[0070] When using the compound expressed with the aforementioned general formula (I) of 
this invention as an applying-eyewash agent, it can blend in 0.05 W/V% - 5W/V% of range, and 
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can prepare by the conventional method, and the number of times of medication is suitably 
determined by the degree of a patient's symptom etc. 

[0071] Moreover, when using the compound expressed with the aforementioned general 
formula (I) of this invention as a medicine for external application or cosmetics, it can blend 
so that the content of the compound of this invention may become a part for 0.05 - 10 weight 
to a product, and can manufacture by preparing by the conventional method using the 
external application basis or cosmetics basis usually used. Furthermore, the compound of this 
invention can also be used as a food additive. 
[0072] 

[Example] Although the following examples of reference and examples explain the contents of 
this invention to a detail further, this invention is not limited to the contents. 
[0073] Example of reference 1 5-hydroxymethyl - 2 and 2-dimethoxypropane 305ml and 
121.6g of p-toluenesulfonic acid were added to the acetone 425ml solution of 38.0g of the 2, 
2, 8-trimethyl-4H-1 , and 3-[4 and 5-JIOKISHINO c] pyridine pyridoxine hydrochlorides, and it 
was made to react at a room temperature for 1 7 hours. After it made reaction mixture into 
weak-base nature and it carried out vacuum concentration up to about 1/2 amount by the 
sodium carbonate, water was added and chloroform extracted. After 2 convention sodium- 
hydroxide solution and water washed the organic layer one by one, it dried with sulfuric- 
anhydride magnesium. A hexane is added to the oily residue obtained after distilling off a 
solvent under reduced pressure, and it crystallizes, and is 5-hydroxymethyl. - 2, 2, 8- 
trimethyl-4H-1, and 3-[4 and 5-JIOKISHINO c] pyridine 30.3g was obtained. 
[0074] White solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1 .56 (6H, s), 1.75 (1H, t, J= 
5.4Hz), 2.41 (3H, s), 4.59 (2H, d, J= 5.4Hz), 4.94 (2H, s), 7.94 (1H, s) 
[0075] Example of reference 25-HORUMIRU - 2, 2, 8-trimethyl-4H-1 , 3-[4 and 5- 
JIOKISHINO c] pyridine 5-hydroxymethyl - 9.97g of manganese dioxide was added to 60ml 
solution of 2, 2, and 8-trimethyl-4H-1 and 3-[4 and 5-JIOKISHINO c] pyridine 2.0g methylene 
chlorides, and heating reflux was carried out for 35 minutes. After cooling to a room 
temperature and carrying out cerite filtration of the reaction mixture, it condenses under 
reduced pressure of a filtrate, and it is 5-HORUMIRU. - 2, 2, 8-trimethyl-4H-1, and 3-[4 and 
5-JIOKISHINO c] pyridine 1.90g was obtained. 

[0076] White solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1 .56 (6H, s), 2.51 (3H, s), 5.18 
(2H, s), 8.47 (1H, s), 10.04 (1H, s) 

[0077] example of reference 35-(4-phenyl-1-butenyl)- 2, 2, 8-trimethyl-4H-1 , and 3-[4 and 
5-JIOKISHINO c] pyridine 5-HORUMIRU - potassium tert-butoxide 290mg was added to 2, 2, 
8-trimethyl-4H-1, and 3-[4 and 5-JIOKISHINO c] pyridine 1 .1g tetrahydrofuran 20ml 
suspension under ice-cooling, and it agitated for 10 minutes Subsequently, after agitating for 
40 minutes at a room temperature, 3-phenylpropyl triphenyl phosphonium bromide 500mg was 
added, and it agitated at the room temperature for 3 hours. Water was added to reaction 
mixture, ethyl acetate extracted, it dried with sulfuric-anhydride magnesium after washing 
with saturation brine, and the solvent was distilled off under reduced pressure, the residue — 
a silica gel column chromatography (elution solvent : a hexane / ethyl-acetate = 3/1) — 
refining — 5-(4-phenyl-1-butenyl)- of the mixture of Z body:E body =4:1 — 2, 2, 8-trimethyl- 
4H-1, and 3-[4 and 5-JIOKISHINO c] pyridine 600mg was obtained 
[0078] Z body 1 H-NMR(CDCI3,400MHz) deltappm:1 .53 (6H, s), 2.40(3H,s),2.51 
(2H,q,J=7.3Hz),2.72(2H,t,J=7.3Hz),4.56(2H,s),5.84(1 H,dt,J=1 1 .4Hz,7.3Hz),6.09 
(1 H,brd,J=1 1 .4Hz),7.1 1 (2H,d,J=7.3Hz),7.1 7(1 H,t,J=7.3Hz),7.25(2H,t,J=7.3Hz),7.83(1 H,s) 
[0079] E body 1 H-NMR(CDCI3,400MHz) deltappm:1 .53 (6H, s), 2.38 (3H, s), 2.53 (2H, m), 2.80 
(1H, t, J= 7.3Hz) and 4.71 (2H, s), 6.08-6.18 (2H, m), and 7.15- 7.34 (5H, m) and 8.05 (1H, s) 
[0080] Example of reference 45- (4-phenyl butyl) - 2, 2, and 8-trimethyl-4H-1 — 3-[4 and 5- 
JIOKISHINO c] pyridine 5-(4-phenyl-1-butenyl)- 200mg in the end of a 10% palladium-carbon 
powder in a 2, 2, 8-trimethyl-4H-1, and 3-[4 and 5-JIOKISHINO c] pyridine 600mg methanol 
solution In addition, it agitated for 90 minutes under room temperature hydrogen atmosphere, 
the bottom of reduced pressure of the filtrate after ****(ing) a catalyst — condensing — 5- 
(4-phenyl butyl)- 2, 2, 8-trimethyl-4H-1 , and 3-[4 and 5-JIOKISHINO c] pyridine 400mg was 
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obtained 

[0081] White solid-state 1 H-NMR(CDCI3 f 400MHz) deltappm:1 .53 (6H, s), 1 .53-1 .85(4H,m),2.41 

(3H,s),2.44(2HXJ=7.5Hz),2.64(2H,t,J=7.5Hz),4.75(2H,s).7.14-7.19(3H > m),7.29(2H ( t,J=7.3Hz),7.86 

(1H,s) 

[0082] example of reference 53-hydroxy-4-hydroxymethyl-2-methyl-5-(4-phenyl butyl) 
pyridine 5-(4-phenyl butyl)- 10ml of 2 convention hydrochloric acids was added to the 2, 2, 8- 
trimethyl-4H-1, and 3~[4 and 5-JIOKISHINO c] pyridine 400mg methanol 10ml solution, and it 
agitated at 80 degrees C for 2 hours It condensed under reduced pressure of reaction 
mixture, saturation sodium bicarbonate water was added, fluidity was made into weak-base 
nature, and ethyl acetate extracted. After saturation brine's having washed the organic layer 
and drying with sulfuric-an hydride magnesium, the solvent was distilled off under reduced 
pressure and 3-hydroxy-4-hydroxymethyl-2-methyl-5-(4-phenyl butyl) pyridine 210mg was 
obtained. 

[0083] white — solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1 .47 (2H, qui, J= 7.5Hz), 1.63 
(2H, qui, J= 7.5Hz), 2.39 (3H, s), 2.46 (2H, t, J= 7.5Hz), 2.59 (2H, t, J= 7.5Hz) and 4.92 (2H, s), 
and 7.10- 7.30 (5H, m) and 7.67 (1H, s) 

[0084] Example of reference 63-hydroxy-2-methyl -5 - (4-phenyl butyl) 200mg of manganese 
dioxide was added to 20ml solution of pyridine-4-carbaldehyde 3~hydroxy-4 - 
hydroxymethyl-2-methyl-5-(4-phenyl butyl) pyridine 200mg methylene chlorides, heating 
reflux was carried out for 30 minutes, 300mg of manganese dioxide was added further, and 
heating reflux was carried out for 30 minutes. Cerite filtration of the reaction mixture was 
carried out, it condensed under reduced pressure of a filtrate, and 3-hydroxy-2-methyl-5-(4- 
phenyl butyl) pyridine-4-carbaldehyde 1 90mg was obtained. 

[0085] light yellow oil 1 H-NMR(CDCI3,400MHz) deltappm: — 1.63-1.80 (4H, m), 2.50 (3H, s), 
2.65 (2H, t, J= 7.4Hz) and 2.90 (2H, t, J= 7.4Hz), 7.20-7.34 (5H, m), and 7.96 (1H, s), 10.30 (1H, 
s) and 11.39 (1H, s) 

[0086] Example of reference 73-hydroxy-2-methyl-5-(4-phenyl butyl) pyridine-4- 
carbaldehyde 173mg of sodium acetate and 118mg of hydroxylamine hydrochlorides were 
added to the - methyl-5~(4-phenyl butyl) pyridine-4-carbaldehyde 185mg methanol / 6ml 
(5/1) solution of oxime 3~hydroxy-2 water, and it agitated for 20 minutes at the room 
temperature. After ****(ing) a sludge, water, and a methanol / water (2/1) solution wash one 
by one, and it is 3-hydroxy-2-methyl-5-(4-phenyl butyl) pyridine-4-carbaldehyde. Oxime 
1 60mg was obtained. 

[0087] white solid-state 1 H-NMR(CDCI3+CD30D, 400MHz) deltappm:1 .54- 1.78 (4H, m), 2.46 
(3H, s), 2.62-2.73 (4H, m), 7.15-7.30 (5H, m), and 7.79 (1H, s) and 8.42 (1H, s) 
[0088] Example 14-aminomethyl-3-hydroxy-2-methyl-5-(4-phenyl butyl) pyridine 3-hydroxy- 
2-methyl-5-(4-phenyl butyl) pyridine-4-carbaldehyde 200mg of zinc powder was added to 
oxime 65mg 3ml solution of acetic acids, and it agitated for 30 minutes at the room 
temperature. Cerite filtration of the reaction mixture was carried out, and vacuum 
concentration of the filtrate was carried out. After it added water to the residue and the 
sodium hydrogencarbonate neutralized, ethyl acetate extracted. The organic layer was dried 
with sulfuric-anhydride magnesium, and the solvent was distilled off under reduced pressure. 
The silica gel column chromatography (elution solvent : chloroform / methanol = 20/1) refined 
the residue, and 4-aminomethyl-3-hydroxy-2-methyl-5-(4-phenyl butyl) pyridine 40mg was 
obtained. 

[0089] White solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1 .49 (2H, qui, J= 7.4Hz), 1.66 

(2H,qui,J=7.4Hz),2.42(3H,s),2.52(2H,t,J=7.4Hz),2.62(2H,t,J=7.4Hz),4.08(2H,s),7.12-7.32^ 

(5H,m),7.78(1H,s) 

[0090] example of reference 8(E)-5-(2-ethoxycarbonyl ethenyl) 7.76g [ of 2, 2, 8- 

trimethyl-4H-1 , and 3-[4 and 5-JIOKISHINO c] pyridine malonic-acid monoethyl ester 
potassium salt], and piperidine 0.36ml pyridine 30ml suspension — 1.22ml of concentrated 

sulfuric acids — subsequently — 5-formyl 2, 2, 8-trimethyl-4H-1, and 3-[4 and 5- 

JIOKISHINO c] pyridine 1.89 In addition, it agitated at 120 degrees C for 1 hour. After cooling 
to a room temperature, the reaction solution was dissolved in the methylene chloride and 
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saturation sodium bicarbonate water and saturation brine washed one by one. After drying 
with sulfuric-anhydride magnesium, the solvent was distilled off under reduced pressure, the 
obtained residue — a silica gel column chromatography (elution solvent : a hexane / ethyl- 
acetate = 1/1) — refining — (E)-5-(2-ethoxycarbonyl ethenyl)- 2, 2, 8-trimethyl-4H-1 , and 

3- [4 and 5-JIOKISHINO c] pyridine 1.92g was obtained 

[0091] White solid-state 1 H-NMR(CDCI3,270MHz) deltappm:1 .34 (3H, t. J= 7Hz), 1.56 (6H, s), 
2.43 (3H, s), 4.28 (2H, q, J= 7Hz). 4.92 (2H, s), 6.36 (1H, d, J= 16Hz), 7.53 (1H, d, J= 16Hz), 8.26 
(1H, s) 

[0092] example of reference 95-(2~ethoxycarbonyl ethyl) 2, 2, 8-trimethyl-4H-1 , and 3- 

[4 and 5-JIOKISHINO c] pyridine 5-(2-ethoxycarbonyl ethenyl) a 2, 2, 8-trimethyl-4H-1 , 

and 3-[4 and 5-JIOKISHINO c] pyridine 1.92g ethanol 35ml solution — 200mg of 3.46ml of 2 
convention hydrochloric acids, and the end of a 10% palladium- In addition, it agitated under 
room temperature hydrogen atmosphere for 3 hours. The catalyst was ****(ed) and vacuum 
concentration of the filtrate was carried out. The residue was dissolved in the methylene 
chloride and saturation sodium bicarbonate water and saturation brine washed one by one. the 
bottom of reduced pressure of the solvent after drying a methylene-chloride solution with 
sulfuric-anhydride magnesium — distilling off — 5-(2-ethoxycarbonyl ethyl)- 2, 2, 8- 
trimethyl-4H-1 , and 3-[4 and 5-JIOKISHINO c] pyridine 2.1 7g was obtained 
[0093] Colorless oil 1 H-NMR(CDCI3,400MHz) deltappm:1 .24 (3H, t, J= 7.1Hz), 1.54 (6H, s), 
2.38 (3H, s), 2.59 (2H, t, J= 7.5Hz), 2.76 (2H, t, J= 7.5Hz), 4.13 (2H, q, J= 7.1Hz), 4.83 (2H, s), 
7.88 (1H. s) 

[0094] example of reference 1 05-(2~ethoxycarbonyl ethyl)-3-hydroxy-4-hydroxymethyl-2- 
methylpyridine 5-(2~ethoxycarbonyl ethyl)- the H-1 and 3-[4 and 5-JIOKISHINO c] pyridine 
2.1 7g formic acid / 40ml (1/1) solution of 2, 2, and 8-trimethyl-4 water was agitated at 50 
degrees C overnight Ethyl acetate was added to reaction mixture after radiationnal cooling, 2 
convention sodium-hydroxide solution was added, and fluidity was extracted as pH 7. After 
drying an organic layer with sulfuric-anhydride magnesium, it distilled off under reduced 
pressure of a solvent and 5-(2-ethoxycarbonyl ethyl)-3-hydroxy-4-hydroxymethyl-2- 
methylpyridine 748mg was obtained. 

[0095] White solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1 .23 (3H, t, J= 7.2Hz), 2.42 (3H, 
s), 2.51 (2H, t, J= 7.5Hz), 2.81 (2H, t, J= 7.5Hz), 4.10 (2H, q, J= 7.2Hz), 4.99 (2H, s), 7.76 (1H, s) 
[0096] 3.2g of manganese dioxide was added to example of reference 1 1 5-(2-ethoxycarbonyl 
ethyl)-3-hydroxy-2-methylpyridine-4-carbaldehyde 5-(2-ethoxycarbonyl ethyl)-3~hydroxy- 

4- hydroxymethyl-2-methylpyridine 740mg 40ml solution of methylene chlorides, and, 
subsequently it agitated for 30 minutes at 35 degrees C with the room temperature for 2 
hours. Cerite filtration was carried out, insoluble matter was removed, vacuum concentration 
of the filtrate was carried out, and 5-(2-ethoxycarbonyl ethyl)-3-hydroxy-2-methylpyridine- 
4-carbaldehyde 607mg was obtained. 

[0097] Brown solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1.24 (3H, t, J= 7.1Hz), 2.51 (3H, 
s), 2.68 (2H, t, J= 7.5Hz), 3.25 (2H, t, J= 7.5Hz), 4.13 (2H, q, J= 7.1Hz), 8.02 (1H, s), 10.5 (1H, s), 
11.5 (1H, s) 

[0098] Example of reference 1 25-(2~ethoxycarbonyl ethyl)-3-hydroxy-2-methylpyridine-4- 
carbaldehyde 630mg of sodium acetate and 427mg of hydroxylamine hydrochlorides were 
added to oxime 5-(2-ethoxycarbonyl ethyl)-3-hydroxy-2-methylpyridine-4-carbaldehyde 
607mg water / methanol (3/1) 12ml solution, and it agitated at the room temperature for 2 
hours. Water is added to reaction mixture, a sludge is ****(ed) under ice-cooling, and it is 5- 
(2-ethoxycarbonyl ethyl)~3. - Hydroxy-2-methy!pyridine-4-carbaldehyde oxime 555mg was 
obtained. 

[0099] Off-white solid-state 1 H-NMR(DMSO-d6,400MHz) deltappm:1 .1 4 (3H, t, J= 7.1Hz), 
2.35(3H,s),2.54(2H,t,J=7.5Hz),2.97(2H,t,J=7.5Hz),4.03(2H,q,J=7.1 Hz),7.86(1 H,s),8.55(1 H,s),1 0.6 
(1H,s),12.1(1H,s) 

[0100] an example 24-aminomethyl-5-(2-ethoxycarbonyl ethyl)-3-hydroxy-2-methylpyridine 
and 2 — hydrochloride 5-(2-ethoxycarbonyl ethyl)-3-hydroxy-2-methylpyridine-4- 
carbaldehyde 3mg was added to oxime 10mg 0.5ml solution of acetic acids in the end of a 10% 
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palladium-carbon powder, and it agitated under the hydrogen atmosphere of room 
temperature 3.8 atmospheric pressure for 1 hour, a hydrogen chloride [ after ****(ing) a 
catalyst ]~2-propanol solution — adding — a solvent — reduced pressure distilling off — 
carrying out — 4-aminomethyl-5-(2-ethoxycarbonyl ethyl)- 1 2mg of a 3-hydroxy-2- 
methylpyridine and 2 hydrochlorides was obtained 

[0101] white -- amorphous — 1 H-NMR(DMSO-d6 t 400MHz) deltappm:1 .18 (3H, t, J= 7.1Hz) 
2.63(3H ( s),2.70(2H,t f J=7.6Hz),3.06(2H,t,J=7.6Hz),4.07(2H.q,J=7.1 Hz),4.1 5(1 H,br s),8.21 
(1H,s),8.35-8.45(3H,br) 

[0102] example of reference 1 35-(2-carbamoyl ethyl)- 2, 2, 8-trimethy|-4H-1 , and 3-[4 and 
5-JIOKISHINO c] pyridine 5-(2-ethoxycarbonyl ethyl)- 2, 2, and 8-trimethy|-4H-JIOKISHINO 
[ 1 and 3-] [4 and 5~c] pyridine 1.0g and 77mg of ammonium chlorides In addition to 30% 
aqueous ammonia / dioxane (1/1) 20ml, heating churning was carried out at 100 degrees C 
among the sealed tube for 1 2 hours. Reduced pressure distilling off of the solvent was carried 
out, saturation sodium bicarbonate water was added, and chloroform extracted, the bottom of 
the reduced pressure after drying an organic layer with sulfuric-anhydride magnesium — a 
solvent — distilling off — 5-(2-carbamoyl ethyl)- 2, 2, 8-trimethyl-4H-1 , and 3-[4 and 5- 
JIOKISHINO c] pyridine 422mg was obtained 

[0103] white solid-state 1 H-NMR(CDCI3,400MHz) deltappm: — 1.54 (6H, s), 2.38 (3H, s), 2.45- 
2.55 (2H, m), and 2.75- 2.85 (2H, m), 4.85 (2H, s), and 5.20- 5.45 (2H, m) and 7.88 (1H, s) 
[0104] example 34-aminomethyl-5-(2-carbamoyl ethyl)-3 — a - hydroxy-2-methylpyridine 
and 2 hydrochloride 5-(2-carbamoyl ethyl)- H-1 and 2, 2, and 8-trimethyl-4 JIOKISHINO [ 3- 
] [4 and 5-c] pyridine using — the method of the example 1 2 of reference from the example 
10 of reference, and an example 2 — applying correspondingly — 4-aminomethyl-5-(2- 
carbamoyl ethyl)- a 3-hydroxy-2-methylpyridine and 2 hydrochloride was compounded 
[0105] light yellow solid-state 1 H-NMR(DMSO-d6,400MHz) deltappm:2.40- 2.55 (2H, m), 2.56 
(3H, s), 2.90-3.00 (2H, m), 4.16 (2H, br s), 6.95 (1H, br s), 7.47 (1H, br s) and 8.12 (1H, br s), and 
8.20-8.40 (3H, br) 

[0106] 58ml of 1 convention sodium-hydroxide solution was added to the tetrahydrofuran / 
600ml (1/1) suspension of water of 14N-(tert-butoxycarbonyl) pyridoxamine pyridoxamine of 
examples of reference, 2 hydrochlorides, and 6.8g of monohydrates, and the carbonic acid G 
tert-butyl 6.1 g tetrahydrofuran 100ml solution was dropped slowly. After agitating at a room 
temperature for 3 hours, reduced pressure distilling off of the reaction solution was carried 
out up to about 1/3 amount. Citric-acid solution was added 10% and fluidity of this solution 
was made into the acescence, and subsequently the sodium hydrogencarbonate was added 
and it was made alkaline. Ethyl acetate extracted this mixture, and after saturation sodium 
bicarbonate water washed the organic layer, it dried with sulfuric-anhydride magnesium. After 
carrying out reduced pressure distilling off of the solvent and ****(ing) the crystal which 
deposited, it washed by the hexane and N-(tert-butoxycarbonyl) pyridoxamine 5.5g was 
obtained. 

[0107] white — powder 1 H-NMR(CDCI3,400MHz) deltappm:1.4 (9H, s), 2.5 (3H, s), 4.2 (2H, d, 
J= 6.8Hz) and 4.7 (2H, s), and 5.6- 5.7 (1H, br), 7.7 (1H, s), and 9.4-9.6 (1H, br) 
[0108] 11g of manganese dioxide was added to example of reference 1 54-tert-butoxycarbonyl 
aminomethyl-3-hydroxy-2-methylpyridine-5-carbaldehyde N-(tert-butoxycarbonyl) 
pyridoxamine 1.4g 60ml solution of methylene chlorides, and it agitated at the room 
temperature for 3 hours. Cerite filtration was carried out, insoluble matter was removed, and 
the filtrate was distilled off under reduced pressure. The silica gel column chromatography 
(elution solvent : a methylene chloride / methanol = 20/1) refined the residue, and 4-tert- 
butoxycarbonyl aminomethyl-3-hydroxy-2-methylpyridine-5-carbaldehyde 0.4g was obtained. 
[0109] White solid-state 1 H-NMR(CDCI3,400MHz) deltappm:1.4 (9H, s), 2.6 (3H, s) and 4.4 
(2H, d, J= 6.8Hz), 5.5-5.9 (1H, m), 8.4 (1H, s), 10.0 (1H, brs), 10.0 (1H, s) 
[0110] Phenyl magnesium bromide (2.0M tetrahydrofuran solution) 1.2ml was added to the 
example of reference 1 64-tert-butoxycarbonyl aminomethyl~3-hydroxy-5-(alpha-hydroxy 
benzyl)-2-methylpyridine 4-tert-butoxycarbonyl aminomethyl-3-hydroxy-2-methylpyridine- 
5-carbaldehyde 0.1 Og tetrahydrofuran 20ml solution at 0 degree C under the nitrogen air 
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current, and it agitated for 3 hours. Little water was added to reaction mixture and reduced 
pressure distilling off of the solvent was carried out. The silica gel column chromatography 
(elution solvent : a methylene chloride / methanol = 10/1) refined the residue, and 4-tert- 
butoxycarbonyl aminomethyl-3-hydroxy-5-(alpha-hydroxy benzyl)-2-methylpyridine 0.1 2g 
was obtained. 

[0111] White solid-state 1 H-NMR(CDCl3,400MHz) deltappm:1.4 (9H, s), 2.5(3H,s),4.0 
(1 H,dd,J=1 5.6,6.3Hz),4.2(1 H.dd, J=1 5.6,7.1 Hz),4.8-5.0(1 H,m),5.9(1 H,s),6.8-6.9(1 H,m),7.2-7.4 
(5H,m),7.8(1H,s),9.7(1H,br) 

[01 1 2] an example 44-aminomethyl-3-hydroxy-5-(alpha-hydroxy benzyl)-2-methylpyridine 
and 2 — the hydrogen chloride-ethanol solution was added to hydrochloride 4-tert- 
butoxycarbonyl aminomethyl-3-hydroxy-5-(alpha-hydroxy benzyl)-2-methylpyridine 0.1 2g, 
and it agitated at the room temperature for 1 hour the bottom of reduced pressure of 
reaction mixture — condensing — the residue — the diethylether-tetrahydrofuran — 
crystallizing — 4-aminomethyl-3-hydroxy-5-(alpha-hydroxy benzyl)- 0.1 2g of 2- 
methylpyridine and 2 hydrochlorides was obtained 

[0113] 8.8 (1H, s) White crystal 1 H-NMR(DMSO-d6,400MHz) deltappm:3.4 (3H, s), 4.3 (2H, s) 
and 6.9 (1H, s), 8.0-8.2 (5H, m), 9.2 (3H, br s) 

[01 14] The tetrahydrofuran was used for the solvent from example of reference 174-tert- 
butoxycarbonyl aminomethyl-3-hydroxy-2-methyl-5-(1 -hydroxy desyl) pyridine 1-BUROMO 
nonane 2.1 g, and magnesium 0.24g t and nonyl magnesium bromide was prepared according to 
the conventional method. N-(tert-butoxycarbonyl) pyridoxamine 0.54g was added to this 
tetrahydrofuran solution at 0 degree C. After agitating one evening, returning to a room 
temperature slowly, ammonium-chloride solution was added to reaction mixture, and it 
extracted by the methylene chloride. Saturation brine washed this organic layer, and after 
drying with sulfuric-anhydride magnesium, the solvent was distilled off under reduced 
pressure. The silica gel column chromatography (elution solvent : ethyl acetate) refined the 
residue, and 4-tert-butoxycarbonyl aminomethyl-3-hydroxy-5-(1 -hydroxy desyl)-2- 
methylpyridine 0.22g was obtained. 

[0115] white — solid-state 1 H-NMR(CDCI3,400MHz) deltappm:0.9 (3H, t, J= 6.9Hz), 1.2-1.4 
(14H, m), 1.6-1.9 (2H, m), 2.4 (3H, s) and 4.3 (2H, s), and 4.9- 5.0 (1H, m) and 7.9 (1H, s) 
[0116] an example 54-aminomethyl-3~hydroxy-5-(1 -hydroxy desyl)-2-methylpyridine and 2 - 
- the hydrogen chloride-ethanol solution was added to hydrochloride 4-tert-butoxycarbonyl 
aminomethyl-3-hydroxy-2-methyl-5-(1-hydroxy desyl) pyridine 0.22g, and it agitated at the 
room temperature for 5 hours a solvent — reduced pressure distilling off — carrying out — 
4-aminomethyl-3-hydroxy-5-(1 -hydroxy desyl)- 0.1 9g of 2-methylpyridine and 2 
hydrochlorides was obtained 

[0117] white — solid-state 1 H-NMR(DMSO-d6,400MHz) deltappm:0.9 (3H, t, J= 6.8Hz), 1.1- 
1.5 (15H, m), and 1.5- 1.7 (1H, m), 2.6 (3H, s), 4.1-4.3 (2H, m), and 4.8- 5.0 (1H, m), 8.2 (1H, s), 
and 8.2-8.4 (3H, br) 

[0118] The example 6 Maillard-reaction prevention activity examination lysozyme, the 
fructose, and the examination compound were dissolved in the 0.5M sodium phosphate buffer 
solution (pH 7.4) so that it might be set to 10mg [ ml ] /, 200mM, 0.2, or 2mM(s), respectively, 
and the incubation was carried out for one week at 37 degrees C. 

[0119] SDS-PAGE separates an incubation sample and it is Coomassie. Brilliant Blue The 
yield [ as opposed to / as opposed to / after dyeing / at R-250 ] all proteins with a 
densitometer / of a dimer was measured. 

[0120] It asked for the prevention activity of the yield blank-test compound of the dimer 
under the examination compound existence over the yield of the dimer under examination 
compound nonexistence. 
[0121] 
[Table 1] 
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iUtfi 2 mM 


£** 1 


9 3. 7 


9 5. 6 


^3&0J 2 




8 9. 2 


HJSCT 3 


13. 1 


7 4. 1 




8 4. 6 


9 8. 9 




2. 9 


17. 2 



[0122] Example of prescription 1 tablet Chief remedy . 100mg Corn starch 50mg Lactose 
70mg Hydroxypropylcellulose 7mg Magnesium stearate 3mg (a total of 230mg) 
[0123] Example of prescription 2 fine-grain agent Chief remedy 100mg Mannite 190mg Corn 
starch 100mg Hydroxypropylcellulose 10mg (a total of 400mg) 

[0124] Example of prescription 3 capsule Chief remedy . 100mg (a total of 180mg) <BR> 
Lactose 1 8mg Crystalline cellulose 35mg Corn starch 25mg Magnesium stearate 2mg 

[Translation done.] 



http://www4.ipdljpo.go.jp/ cgi-bin/ tran_web_cgi_ejje 



2003/07/04 



d9) a*mftt?frUP) 



!&m¥-l 0-175954 



(43) teffl & 10^ (1998) 6J3 30 0 















PWfl J fit— < 'J 




F I 




C 0 7 D 


213/65 




C 0 7 D 213/65 




31/44 ABX 




A 6 1 K 


31/44 ABX 




A D P 






AD P 




A F D 






A E D 


. . . . . . . 


'H^Js-uH'i^ xp» opj "i^ 


fs^^^2 mi 


S (£ 1 1 H) 




8 — 359480 




(71)fflJSA 


000104560 












(22) £fi^ 9 


¥^8^(1996)12^ 12 0 






fi!F!IM&*:ffi^SM9#48^ 








(72)^# 


fFUfflS ft 










Sif!^^S^^^rA^^5049-6 










MED I 0*?# A101 








(72)3glfl# 


— 




















7t-7/H6^ 206 








(72)3glp!# 


s*bb *w 




















> ^ / n — A 101 













(57) [M#J] <n\l&m*—fkfc^>i3y-QmWfo. t Kndf">/U7; 




(Ate- (CH 2 ) i> — E — R ^ (Efi7/^i/VSX 
ti¥£S3\ R 4 IJH, 7y- vug, T /U 
*>mm Xli-CH (OH) -R" (R"l*Tyu*/U 
7y-/ul^) , R 1 -R-'MiHXJiT/u^-A-g) 

[ft: 2] 




(2) 



iftffl¥-l 0- 1 7 5 9 5 4 



[fs#*s i ] -test 




- (CHJ a — E — R "* 
-CH (OH) -R r> 

7/^/ugt'fc5) -CS$ii3£-C*>9, R 1 , R"*3 

«to c R r, tti5ii:-efo»Jteo-cv^-cfcJ;<, ^n^nif 
[ft: 2] 

FVL^NH 2 



HO "Y^Y A 



10 



20 



- (CH 2 ) 2 ~-E-R 4 30 
(sWcoEtti&RT/u* ^>Si^tim^-C*> , J. R 

-CH (OH) — R r> 

r/u^/us-efcs) -cs^nss-cfc^ r 1 . r"*5 
±vr r, iii3ii:-ot>»fco-o*-c t><t< . *ft«x** 

Kn^v/fy^y^W^t^ii^ 40 

[0 0 0 1 ] 

[0 0 0 2] S&UttlXifi^ixtf, sMBWti^^- 



[0 0 0 3] 

[ft: 3] 



(D 



[0 0 0 4] C^^COAti, -JftSt 

[0005] - (CH,) i> — E — R 4 

[0 0 0 6] (it^coEfifft^T'yu^uvSifili-^ 

v-7j>U;J?^/ug, ^/u/^^/i-S, *y|l:liy|Sa7 
yu^/ug^^/U/^-Y/u^-CfcS) t^^nsSit 
{4, -test 

[0 0 0 7] -CH (OH) — R r> 

[0 0 0 8] (^WR r >t±^mT/\s*/l-m. 7!)-^ 

R 1 „ R 2 ^it/R' , af?)CTr^^^or^Tt)J:<, 
ft£ 4 -T * y ^ ^/u- 3 - t Ka* ^try 

[0 0 0 9] 

[00 10] _t!£<7)S^fi^ 7— KREtir^tin-CiJ 
7- iv th 3 v Mi T ^ 3 /u tr > g£ ^ <7> * /u /u fk ^ #5 

*#tttfffliiT-fcS&85J££j*to (AGE : Ad v a 
need Glycation End Produc 
ts) t^^S^^©PgA^^S-iicOS^(>U:0il?f-r 

So 

[ooii] s»E^>r 7- KRis<nias-c^ti-*AG 



(3) 



ttfflW- 10- 1 7 5 9 5 4 



[0012] cnb^iiJ:^ ^>T7— KRJCSrStt 
54^coi6S<hLtii, ggBfcuvx^ y y >\ 

sees* & m^<nmmffi&&ffim*?wimm< tm$> a t * 

[0 0 13] 

[0014] 20 

[0 0 15] 
[fc4] 

R^NH 2 

CD 




[0016] (iWcDAti, 

[0017] - (CH 2 ) 2 -E-R 4 30 

[ooi8] (ttnEui&mT/^is^m&titemm 
3"C**>9. R-M±*if?Dj^K ry— /us, {grfAT/u^* 

[0 0 19] -CH (OH) -R n 

[0020] «f«R "(iifi^T/u^/us. ry-/u 
SifctiT/uT/u*/uS"es>s) x^^^St'^ «!? , 
r 1 . r a *5it/R liisjc-ets^ort^-ct £< , 
^n^iXTK^-f-^fcfiiS^T/u^/uSr^a] T'^£ 40 
ix5 4-T$ /^^/i — 3 - t KD^->t°y v?vf^ft: 

[0 0 2 1 ] ww-C. *IS^tCi3V^T, {£*&T/u^/ug 

^■/us. Yy^ot^i, ^y/f/H^^ti- 

6<7)ii:^^fcfi^75>tLt^(7)T/u^/ugSrV>i\ ie9*ft 



h7f->^S x ^y^f->^S^I^ 7 - 1 5<^{g: 
^ittt^A>n^cor/udp/uS^i/^v\ (gtfftT/U* 
u^tfiy ^u>^ ^-^-uvg, hy^f uyg, 

g^o^g: i ~6<7)ji:^ifci±ft^»n^T/u^ 

uyg^v^\ 7U-/i'Ii:li7i^/uS s t7f^S 
flP^>»*«l«<k**a*t ^ \ T /u-T/u^/uS £ (imlfS 
T y — /uSSr^"-reHtifetft*ftT/udf./uS5r^^ % i&mr 

+ ->*;u^.-yul, :/P7tf*->#/U7i-:--/ug, 7l^y 
-fy7 p D;^->*^'fr-/uS > ^y7h 
^y*/i/^/uS, t e r t -yh^y^/^'--/^^ 

(r>mm^2-7 <nm%'fc£tM&ft^txik<nT * -> 

/Uy^>r/uS>t±gnfe(g:*ftr/u^/US-C- l oitli2o 
E^^ixfc^7/u/<^e-r/uSS:^9o 
[0 0 2 2] &mW<r>ffiW.-f\9>iZ ( I ) -C'ft£ix5 4 - 

7;/^/i,-3-t h'p^-yfyy'y^ii, WT 

[0 0 2 3] ^'Jxf^ *«WWI»IE-tt^: (I) "C** 

[0 0 2 4] 
[ffc5] 

R 3_NH 2 

.e-R 4 (la) 




[0 0 2 5] (i^COE, R', R 12 , R^feit/R 4 
[0 0 2 6] 

[fb6] 

HO^ ^R 3 



HO. 




E— R 



[0 0 2 7] (jfc^E, R'. R^. R^jfcJltfR '* 

[oo2 8] i^, ^:?g^^Hnie-^5t (i) -c^£*x 

[0 0 2 9] 

[ft: 7] 



(4) 



1 0- 1 7 5 9 5 4 



'IX F 



HO. 



Ob) 



[0 0 3 0] (5£^<7>R l , R a , R^&XVR^UVh 
[0 0 3 1 ] 

[tes] 




HO, 



,CHO 



[0 0 3 

*>*K R 

[0 0 3 
[0 0 3 



[0 0 3 

[0 0 3 
Ut 9] 



(HI) 



2 ] (*w^ r " *±«sis*^-rs r ^ / st- 

3] X-Mg-R fi (IV) 
4] (^XliAo^Ift'fc^ R n fi 
O) -C'^^tLSG r i g n a r d f* 

tt* (i i) -c*$n-5fb^«ti. 

6] 



R 7 o>^i^cHO 

R 1 ^N^R 2 



(V) 



R s O 




E-R* 



[0 0 4 1 ] (iW<7>E, R ' , R 



cm 



10 



20 



30 



[0 0 3 7] (5£*C0R 7 fcJ;tfR fi li-HC^ot7 
-fc h^>T K^W7kSft«w»aiS^BKL-C*s»J. R 1 , 

R^^ct^R^fiHtifdirf^c^^^^o) tssnsr 

[0038] X-CHa-E-R" (VI) 

[0039] (iWcoR !, (±tK^j^^, ry-^sit 

V.£i9SB&£n5Wi t t i g^IiS^ 40 

-AS* 

[0 0 4 0] 
[it I 0] 



":fcJ;U<R CT i*fitJ§E>li3] Cf^to) t'^^ixSft^ 

[0 0 4 2] BlrtE«!3**ftlC*JV^-Cffl*iRt4t L 

[0 0 4 3] 

[tell] 



10 



(Ha) 



N 



[0 0 4 4] (it^^R 1 'MiMST/^^-^^yU^ 
^/^^/uSt'fc^ R 1 , R a fcJ:C/R M Ji^JH5i: 

(v) t^$n57/bft Kfk&ttt, -test 

[0 0 4 5] 

Ifti 2] 



COOH 
^COOR 11 

[0 0 4 6] (iW<75R 

[0 0 4 7] 
IfCl3] 



R 7 0 



(vni) 




(IX) 



[0 0 4 8] (W<nR R 3 , R\ R", R M fc 

^x^f/^7; KfkLfc«, 7k^gcof£Ii^£r&* 

[0 0 4 9] RMfS^itTf&f^fc^rttl^^^l-i L-Cffl^ 
IS:^: (III) :fcJ:t/ (V) ft $?i57;Ut 
fc Kfb-S^fi, -AS:*; 

[0 0 5 0] 
[ft 1 4 3 




(X) 



N^R 2 



R 



R 



R 50 



[0 0 5 1 ] (5WC0 R 1 - jiT i / g^fi^ST' 
*>*K R l - R"fcJ;U<R J Wilffiie>IS]i;&*£ko) 



(5) 

7 

[0 0 5 2] HtrteKit^&(c*5(/>rffli/^n5— 

(X) -C*$tt6<b^(±mSR^»36S:l«A-r**\ * 

ttfX'&Z (J. Am. Chem. Soc. , 6 1#, 
1 2 4 5- 1 2 4 7^—^ (1 9 3 9^) . J . Am. 10 
Chem. Soc. , 6 6 #, 2 0 8 8-2 0 9 2-=- 
y (1 9 4 4^) , J. Org. Chem. , 2 7^, 
2705-2706 ^— -J (1 9 6 2^) 3?) 0 
[0 0 5 3] *KW<r>ffift-f&j£ ( I ) -C*£tt*4 - 
7 > / ^ f^- 3 - t Kn Jry t 4 U 

[oo5 4] *f&m<otfim—t8&z (i) xmzixzit^- 

[0 0 5 5] ^%P^comilS-^it ( I )- X-mZtiZitG- 

[0 0 5 6] ^^rube-j^ ( i ) t-s^nsf^ 

[0 0 5 7] *«W<nflfr|E-jfK^: ( i ) X&£tiZ>it& 
!l/f-At7/^h»^S:ffl^tin vit 

[0058] :w^c, ^^^cofifrga-^ ( i ) -c 
At Lx#mt£<t&tox~b&o 

[0 0 5 9] *?§^<7>Ftn!2-)©^ (I) t-*$il5^ 
L-Cv^^^it L-CWfflT*#)5o Z<oJ:?^.itL 50 



flF^ 10- 1 7 5 9 5 4 

8 

-a*, aMH±&jft, mmmmmm. mfavmm. mm 
ftm, m^mmmmm, mmmtfc, ^a^ 

Kfa&Mm<nm{£iz£^X5\%&z£ftZk^z.t>1rLX 

[0060] *«tfl<7>nirtE— (i) -e*£fts<b<& 

5 0 ~ft,h<nmm&mmi*~&<nMmizto^xftt>tiz> 
[006 i ] mmrnt lxi*. n— ^^/u->r> 

[0 06 2] ^^^J>:LX{i. t h'a^yxf/ut^o 
— t Ko dr->7°c3 t 0 yu-tr/ua — y tr*— /UT/u 

[0 0 6 3] ^tiR^J>Lr{i, Xf7y>S§^/Uy7 

a, ^77yyivn-/^, ^r7y>st, 

^, -tr*/— xf7|j>^!jt^y/i'4 0 1 a -f 

^>>, 7 7 , y7-^^, 77^«thy7^, ^7 

[0 0 6 4 ] Ig^jlco^-Cfi, ?Lt*. V3». if7^ 

yu^ ^-/bir/ucz— ^ x jtfy f-/i/7-ir^-^y^f^7 
^7tf-h, ^ / /7 7!j/^3^yv-if;!j:t K 
□ 4r'y7"p ^ ^-yu-tr/u a — ^ "7 ? h^(7)7 yu 



9 

[0 0 6 5] i££iJ(CO(^Tfi, ftftPltLXl*. mk. 

fcc. mmm#L mm. mm&\. u-#*>h au**«h 

[0 0 6 6] a^JCo^tli, frRffJi U-CJi, 0]*. 
tf, £3£&J£*. ^yiTD-yu, 

tO 0 6 7] j#iBB#Jt UTIi, BffMlOSt:, ^ 
[0 0 6 8] ^fiftiL-CIl, 

[0 0 6 9] -toft^-ftI±*f*i:^S**^tt, f£ 

MAI 0^f;^l-lOOOm g< # 

iips^s^ «MX-eiBat9o. i-ioo 
[oo7o] *:|g^ogrf£— #5*; (i) -c^^nsfk^ 

**r,&8g*»J£ Uris6fflt5S^, 0. 0 5W/V%-5 
[o o 7 1 3 titi. *mm<r>ffitz-f&#, ( I ) x&Zix 

■s.tc*i-t-c*«ww<k#«^^rft^o. 05-101 
ttfbttfiaS#J*ffl^-c*ife(c a WW" 5 c «t J: *9 k 

[0 0 7 2] 

[0 0 7 3] #%#J l 

5-t Ko^->^f^l — 2, 2, 8-M/f^-4H 
-1, 3-i?**isS C4, 5-c) fc o yi/'V 
ttBfttry K#*»3 8. 0gO7t h>4 2 5m li^i 
IC2, hJri//p/<y3 0 5mlidJ:(;p-h 



(6) #PjB¥ 1 0 - 1 7 5 9 5 4 

to 

/u-2, 2, 8-Mi>f/i^-4H-l, 3 - v^^-V 
y [4, 5-c) try £^3 0. 3g^fc. 
[0 0 7 4] SfeOf* 

1 H-NMR (C DC 1 4 0 0MH z ) 6 p p m : 
I . 56 (6H, s ) , 1. 75 ( 1 H, t, J = 5. 
4Hz) , 2. 41 (3H, s) , 4. 59 ( 2 H r 
d, J = 5. 4 Hz) . 4. 94 (2H, s) , 7. 9 
4 ( 1 H, s ) 
10 [0 0 7 5] #3f{*)2 

5-*/u^/u-2, 2, 8-FMf/l"-4H-l, 3 
-v^^W (4, 5-c] t°yC/> 
5-tKa^yyf^-2, 2, 8-h'^f^-4H 
-1, 3--^->/ [4. 5-c) y>2. Og 

wj^{k^^-^>6 om i mmzr.fflt-?>jf> 9. 9 7 

g£fiQZ_3 5fttSimmfitL1t 0 m&£X'#i%lLtzm. 

U 5-?tvu*/U-2, 2, 8-h^f^-4H- 

1, 3-v^3rW [4, 5-c) try^l. 90g 

20 

[0 0 7 6] fifeSft: 

1 H-NMR (CDC 1 » f 400 MHz) 6 p pm : 
1 . 5 6 (6 H, s ) , 2. 5 1 (3 H, s ) . 5. 1 
8 (2H, s), 8. 47 (1H, s), 10. 04 

(1H, s) 

[0 0 7 7] #%#I3 

5- (4-7i^-l-7 J f^) -2, 2, 8-h 
Mf/U-4H-1, [4, 5-c) fc° 

yyy 

30 5 -^/^/1^-2, 2, 8-h!)^f/V-4H-l, 3 
--yt^y/ [4, 5-c) b°y^vi. 1 g <n^r h 7 
t Ko77y2 0m 1 «$TSi£^7k?£T. * y t e r 
t -y h*-> K2 9 Omg^Dx. 1 0^Fb1M^L/Xo & 
^•eiifit'4 O^Wffi^Lfcf*. 3 tVu 
h!J7x^/l'^^*.-^A7'a ^ K500mg £r.frP x_ > 

40 ^^^=3/1) {irtt^L, Zf* : Ef£=4 : 1 
COU^tyXD 5 - (4 -7x--/U- 1 — /U) -2, 

2, 8-h^f^-4H-l, 3-v/7)-^r->y [4, 
5-c) fyy>6 0 0m g r(lt 

[00 7 8] Zf$ 

1 H-NMR (CDC 1 :,, 4 0 0 M H z ) 6 p p m : 
1 . 5 3 (6H, s) , 2. 4 0 (3H, s) , 2. 5 
1 (2H, q, J=7. 3Hz) , 2. 72 (2H, 
t, J = 7. 3H z) , 4. 56 (2H. s) , 5. 8 
4 (1 H, d t . J = 1 1 . 4Hz. 7. 3 H z) , 
50 6 . 0 9 ( 1 H , b rd, J = 1 1 . 4 H z ) , 7. 1 



(7) 

11 

1 (2H, d, J = 7. 3Hz) , 7. 17 ( 1 H. 
t, J = 7. 3H z) , 7. 25 (2H, t, J = 7. 
3Hz) . 7. 8 3 (1H, s) 
{0 0 7 9] E P£ 

1 H-NMR (CDC 1 m, 4 0 0 MH z) 6 p p m : 
1. 53 (6H, $), 2. 38 (3H P s), 2. 5 
3 (2H, m) , 2. 80 ( 1 H, t. J = 7. 3H 
z) . 4. 7 1 (2H, s) , 6. 0 8-6. 18 (2 

H, m) , 7. 15-7. 34 (5H, m) , 8. 05 
(1H, s) 10 
[0 0 8 01 ##014 

5- (4-7i.-^7*f/l') -2, 2, 

-4H-i, 3-v^^w C4, 5-c] t'y-^y 

5- (4-7x^-l-7*r^) -2, 2, 8-h 
Mf^-4H-l, 3 - W C4, 5-c] b' 

K^>6 0 0mg<ny ^y— 1 

-itt*t&* 2 o o m g &UQz_mi&fom&mf5.T-e 90^ 
"ibises Lfc. tt^^iuti, *>m&&u£Tx*mffi 

5- (4 -^^/U^/U) -2, 2, 8-hU> 
f/U-4H-l, C4, 5-c] t°y^ 20 

>4 0 0m g £r*#f- 0 
[00 8 1 ] 

1 H — NMR (CDC 1 «, 4 00MHz) Sppm: 

I. 53 (6H, s), 1. 5 3- 1. 8 5 (4H, 
m) , 2. 41 (3H, s) , 2. 44 (2H, t, J 
= 7. 5Hz) , 2. 64 (2H, t, J = 7. 5H 

z) , 4. 7 5 (2H, s) , 7. 14-7. 19 (3 

H, m) , 7. 29 (2H, t, J=7. 3Hz) , 
7 . 8 6 ( 1 H, s ) 

[0082] ##01 5 ^ 30 

3-t Kn^f->-4-t Ko d f-v'>f^-2-^f^- 
5- (4 j. fU^y 
5- (4 -7x-/u7f/u) -2, 2, 8 - h V * m> 
-4H-1, 3 - v^^r W [4, 5-c] t"Dv?^4 
OOmgO^^y-zHOmligil:, 2Miio 
m 1 £An;t8 0tt*2^P B WLt. ^m^H&TX' 

U 3-t h'B^-4-t Kb*'^^-2-^ 40 
/V- 5 - (4-7i-/u7f^) t'i|yy2 10mg^ 

[0 0 8 3] fifeSf* 

' H-NMR (CDC I r* , 4 0 0 MH z) 6 p p m : 

I. 47 (2H, qui, J=7. 5Hz) , 1. 63 
(2H, qui, J =7. 5Hz), 2. 39 (3H, 

s) , 2. 46 (2H, t, J = 7. 5Hz) , 2. 5 
9 (2H, t, J = 7. 5Hz), 4. 92 ( 2 H, 
s ) , 7. 10-7. 30 (5H, m), 7. 67 (1 
H, s) 50 



1 0- 1 7 5 9 5 4 
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[0 0 8 4] #.#W6 

3-t KnJri/-2-/f/l'-5- ( 4 - 

3-t Kn^f-y-4 - t K o * ?vl< - 2 - * ^-/U- - 
5- (4-7x'/U7f/U) eyv/>'2 0 0mg<7)M 
^fl^y20m! ^{-— SSfk^V^V 2 0 0 m g £/7Q 
^3 0«^L, Hi;zKft-7^3 0 0mg 
Sr^JDx.3 O^-Pp^P^SwStL/Xo Sttft-a-ttSr-t^-f h<5 
iiU ^iS£:«/£T-e»*SU 3-tK^->-2-^ 
^vU- 5 - (4-7x--^7fM t° y 4 - 77 

✓ Vb^rt K 1 9 Om g &nt~ 0 
[0 0 8 5] mnttJ 'is 

' H-NMR (CDC I m , 4 0 0 MH z ) 6 p p m : 
1. 6 3 - 1. 8 0 (4 H. m) , 2. 50 (3H, 
s) , 2. 65 (2H, t , J =7. 4 Hz), 2. 9 

0 (2 H, t, J = 7. 4 H z ) , 7. 20-7. 34 
(5H, m) , 7. 96 ( 1 H, s) , 10. 30 (l 

H, s) , 11. 3 9 ( 1 H. s ) 
[0 0 8 6] ###| 7 
3 - t Kn3r'>- 2-*7vl*- 5 - 
/U) t° y v?V— 4 -^;l//<yuft K ^"^v^A 

3- t Kn^f-y- 2 - y f ^- 5 - (4 -7i^^7'f 
yu) t*y v^V- 4 -77/u/^yuft K 1 8 5 m g<7>^ *r y 

—t\s/fa (5 / 1 ) 6mi mm^. mm-t- h y <7 a 1 i 

3mgfcJ;Mt Ka^rvvUT ;>U8mg £7JD 

tK> /u/* (2/1) 3- 

t Ko^y-2->f/u-5- (4 ~:7:n— A-r/fvu) 
t° y 4 -jl)\s'<iy¥ t K ^^r->A 1 6 0 m g 

[0087] sfeiaf* 

1 H-NMR (CDC 1 m + CD .,OD. 4 0 OMH 
z) 5 p pm : 1 . 54-1. 78 (4H, m), 2. 
46 (3H, s) , 2. 6 2 - 2. 7 3 (4 H, m) , 
7. 15-7. 30 (5H, m) , 7. 79 ( 1 H, 
s) , 8. 4 2 (1 H, s) 

[0 0 8 8] nWi 1 

4- 7;yy^-3-t KaJry-2-^f/U-5- 

(4 -7 ji^/u^^-yu) ey^v 

3-t Ka^y-2-^^-5- ( 4 - 7x-/l7f 
/U) t 8 y 4 -#/U/</U-rt K ^->A6 5mg 

*>fi»3m 1 SiKtw, 3«8M&3fc2 0 Omg^iiiat' 

£«JI*i|fiLfc. «®&{::*£flnx.* KK*mthy7 

M^vy*y/^7^^o-7h^77^- (igtmg 

U 4-7^/^f^-3-t KoJf-y-2-^f^- 

5- (4 -^--/uy^vu) fyyV4 0mg^t„ 



(8) 
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[0 0 8 9] 

' H-NMR (CDC I 40 OMH z) 6 p pm : 

1. 49 ( 2 H, qui, J = 7. 4Hz), 1. 66 
(2H, qui, J = 7. 4 Hz) , 2. 42 (3H, 

s) , 2. 52 (2H, t, J = 7. 4Hz) , 2. 6 
2 (2H, t, J=7. 4Hz) , 4. 08 ( 2 H, 
s), 7. 12-7. 32, (5H, m) , 7. 78 

(1H, s) 

[0 0 9 0] ###]8 

(E) -5 - (2 -3i fr) - 10 

2, 2, 8-M^f/i'-4H-l, 3-v^^W 

[4, 5-c] t°y^> 

TPy^/xfyl.x^r^' *!i^l7. 76g*5 
it/t^U -^O. 36ml^)t'!Jy>30mlM 
dftttlfel. 2 2ml, 8;i>t'5-*/^;/i'-2, 2, 
8-h!J>f/u-4H-l, 3-is**i/S C4, 5- 
c] try>?Vl. 8 9gm, 1 2 0"C-C1NfW«^ 

i:t^L, (E) -5- 

7^/u) -2, 2, 8 - h y / ?vu- 4 H - 1 , 3 ~is 
**ris; [4, 5-c] 9 2g£f#fc 0 

[0 0 9 1 ] 

'H-NMR (CDC 1 n , 2 7 0MHz) 5ppm: 
1. 34 (3H, t, J = 7Hz) , 1. 56 (6H, 
s) , 2. 43 (3H, s) , 4. 28 ( 2 H, q, J 
= 7Hz) , 4.. 9 2 (2H, s) , 6. 3 6 (1 H, 30 
d, J = 16Hz), f. 53 (1H, d, J = 16H 
z) , 8. 2 6 (1 H, s) 

[0 0 9 2] #%#J9 

5- (2 - 3C h^'>7J/U^^/Uzn^/U) -2, 2, 8- 
hy^f^-4H-l, 3 - v?7t-3r-W C4, 5-c] 

5- (2-xh^'>*yU*'^/Uxf^/U) -2, 2, 8 
-hyyf/t/-4H-l, [4, 5- 

c) fl/yyi. 92g^x^/-/U35mlM:2 

a^s»3. 4 6mifej;r;io%^7^A-s*ia 40 

*200mg^Di, ^a7fc*#ffl«T-C3^ffl«l*L 

*a«r*EET-C«*L, 5- (2-^h^r 
v^/Ujtf— /Uai^vU) -2, 2, 8-h^f^-4H 
-1, 3-^3f*W [4, 5-c) t°y^>2. 17 
g £f#fc 0 
[0 0 9 3] 

1 H-NMR (CDC 1 rs , 40 OMH z ) 6 p p m : 50 



ftrMW- 1 0 - 1 7 5 9 5 4 
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1. 24 (3H, t, J=7. 1Hz), I. 54 (6 

H, s) , 2. 3 8 (3H, s) , 2. 5 9 ( 2 H, 
t, J = 7. 5Hz) , 2. 76 (2H, t, J = 7. 
5Hz), 4. 13 (2H, q, J = 7. 1Hz), 
4. 83 (2H, s ) , 7. 88 (1H, s) 

[0 0 9 4] 1 0 

5- (2 h^v^/U-jtf^/Uai^/U) -3-fc Kd^ 
*>— 4 - t K a df- -> ^ ^vU - 2 - ^ fc* y > 
5- (2 -3i h ;tf^/U3^,u) -2, 2, 8- 

F!J^f/U-4H-l, 3 [4, 5-c) 

17 g<n*?m/7k ( 1 / 1 ) 4 0 m i 
^5 0 o C-C-^m^L/-- o fe^, J5L*tr££*fo(cfiBfc3i 

^At'ftttLfca, ?S«SC*«BET-e©5feU, 5- (2- 
^ hdf v-^/utK--^^^-^) - 3 - t Kcdrv'-4-t 
Ko*->y ^vu- 2 - * ^/ut: 4 y v>> 7 4 8m g £r'f# 

[0 0 9 5] SfeSft: 

1 H-NMR (CDC 1 m, 4 OOMH z) 6 p pm : 

I. 23 (3H, t, J=7. 2Hz), 2. 42 (3 
H, s ) , 2. 51 (2H, t, J = 7. 5 H z) , 

2. 81 (2H, t , J = 7 . 5 H z ) , 4. 10 (2 

H, q, J = 7. 2Hz) , 4. 99 (2H, s) ., 
7. 7 6 ( 1 H, s ) 

[0 0 9 6] 1 
5- (2 -si h^^/l^-zUJClFvU) 
•>-2-yf^fc'yy>-4-*^^rt K 
5- (2-^c h^v-77/u^--/u^c^-/u) -3-tKa^ 
4 - t Ko^r->/fyU - 2 7/i>\f» i?> 7 4 0 
mgC0^{b^^-U'>4 Om 1 iSiSd— 8ft<k^>^ V 3 . 

2 g £AO;i, Ita-C'2l^»^3 5°CT"3 0#f3]*£# 

L?t 0 ^T&mZ'tvJ h^i&LxfoZs *>?«£«i£«ss 

L. 5 — (2 -3i h*->#/U-;}?;^/U:Ji^vU) - 3- th' 
d^t-> - 2-^f/l^t c y -^V- 4 -#/U/</U^*fc K6 0 
7 m g &&tz 0 
[0 0 9 7] *fe|Sfc: 

' H-NMR (CDC 1 :„ 4 0 OMH z ) 6 p p m : 

I. 24 (3H, t, J = 7 . 1Hz), 2. 51 (3 
H, s), 2. 68 (2H, t , J = 7 . 5Hz), 

3. 25 (2H, t, J -7. 5Hz) . 4. 13 (2 
H, q, J = 7. 1Hz), 8. 02 ( 1 H, s) , 1 
0. 5 (1H, s ) , 11. 5 ( 1 H, s ) 

[0 0 9 8] 1 2 

5- (2 -3i hdp-v^/Uitf^/Vai-Tvu) _3-tKn* 
2 "f-fr t" y v^>- 4 -*;l//</uft K 3j-^r-> 

5- (2 -3i h=¥v'77/t'#~^:x^vU) -3-tKo^r 
*>- 2 - ^ fvt- fc" y - 4 - U /V/<A>7* t K 6 0 7 m 
g<7)7k/7< — /U (3/1 ) l2ml»ftKth 
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y ^6 3 Omgfcil/S^t Fu^r->/ur^4 2 7 

AD*., 7k^T^#r{±i^£^&U 5- (2-^- h^rv^ 
/utK=/1/3i^/u) - 3 - 1 KD^->-2-yf/H;°!)y 
4 — ^/U/VUt* fc K^f^rv'J* 5 5 5 m g &'&fz<, 
[0 0 9 9] 

' H-NMR (DMSO-dr,, 4 0 0MHz) 6 pp 
m : 1 . 14 ( 3 H, t. , J = 7 . 1Hz), 2. 35 

(3H, s), 2. 54 (2H, t, J = 7. 5H 
z) , 2. 97 (2H, t, J=7. 5Hz) , 4. 0 10 
3 (2H, q, J=7. 1Hz), 7. 86 ( 1 H, 
s), 8. 55 (1H, s) , 10. 6 ( 1 H, s) , 
12. 1 ( 1 H, s) 

[0 10 0] %%0l]2 

4- 7;/^f/i^-5- (2 -J. h4r'>^;yU^^/U^^- 
/U) - 3 - t Ko ^r-> - 2 - ^ f !) ^> ■ - W 

■' ; 5- (2 -3i h^v- #yu/tfn/l^^vu) 

•> - 2 - * ^/Ut"y 4 -^J^^ft K ^^v' 

Al Omg^MO. 5m l^Cl 

»t3mg^DX, ti£3. 8m/£<7>7K^#iamT 20 
•OlftHBHfflsLfc. tt&£-52:LfcSL lfift:?K*-2- 

/^-/u-5- (2 /Hc^vU) -3- 
t Ko*->- 2-**/i>YfV i/> • -mmm.1 2m g£ 

[01013 fife7^/1^77^ 

'H-NMR (DMSO-do, 4 0 0MHz) 5pp 
m : 1 . 18 (3H, t , J — 7 . 1Hz), 2. 63 
(3H, s) , 2. 70 (2H, t, J=7. 6H 
z) , 3. 0 6. (2 H, t, J = 7. 6Hz), 4. 0 30 
7 ( 2 H, q , J = 7 *lHz) , 4. 15 ( 1 H, b 
r s), 8. 21(1 H, s), 8. 35-8. 45 
" : (3H, b r) 

[0102] 1 3 

5- (2 -^7yU/<^e^/U3i^/U) -2, 2, 8 - h y . 
f/v-4H-l, 3 - v^^rW (4, 5-c] fcf y ^ 

5- (2 h^'>^/U7K^.ywoi^-/u) -2, 2, 8- 
h!/yf/U-4H-l, 3-v^^W C4, 5-c] 

trys^i. o g joj;c;«fi:7y^^A77mg^3 40 

0%T>^--TtK/ / v ; ^^^V ( 1 / 1 ) 2 0mlCtt 
X., £Mf*l OOtt'l 2^|B]ftI?ft*«!Lfc. 

U 5- (2-*/U/<*-T/^^) -2, 
2, 8-hMf^-4H-l, 3-i??MfW (4, 
5-c] ^!)^4 2 2mg^|fc, 
[0 10 3] 6fe@f* 

' H-NMR (CDC 1 n, 4 0 0MH z) 5 p p m : 

1. 54 (6H, s) , 2. 38 (3H, s) , 2. 4 50 
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5-2. 55 (2H, m) , 2. 7 5 - 2. 8 5 (2 
H, m) , 4. 8 5 (2H, s) , 5. 2 0-5. 4 5 
( 2 H, m) , 7. 8 8 ( 1 H, s ) 

[0104] mmm 3 

4- 7; / ^ ^-/b- 5 - ( 2 -#yU/^-f /U^n^yu) - 

3- t KD^->-2-^f-/ut°y ^> • ZlittSStffi 

5- -2, 2, 8-hy^ 
f/^4H-l, 3 -is** is/ [4, 5-c] t°y^ 

<7)^£(:^Ct, 4-7;y^f/U-5- (2-#^'< 
^/u^^vu) - 3- t Kn*->-2 -yf/L-b*!J ^> 

[0 10 5] ^Hfe@f* 

'H-NMR (DMSO-d«, 4 0 0MHz) 6pp 
m : 2. 40-2. 5 5 ( 2 H, m) , 2. 56 (3 
H, s) , 2. 9 0- 3. 0 0 (2H, m) , 4 . 16 

(2H, br s) , 6. 9 5 (1 H, b r s) , 

7. 47 (1H, br s ) , 8. 1 2 ( 1 H, b r 

s) , 8. 2 0-8. 4 0 (3H, br) 

[0106] #%#'J 1 4 
N~ (ter t-7"^^^t:r-/u) t'ilF^;> 
t*y \**V% >• • • -7k?o#J 6. 8 g co-rh7 

fc Kn77>/* (l/l) 6 0 0mllW:i^ 
7kS£{fc-f- h y 5 8 m 1 £r#Dx_, Rlfcv*- t e 

r t-7"f^6. lg(Ofh7t Ka77>100ml 

»^o<^into ^?at?3i^Pflts^Lfcs, s 

^^?f5 ^l 5 ] 1 / 3 f I t^ffi^i I f: 0 lO^coj^tt 
£ i 0%^>gfcfc^j££fln;tT^i$te> u ftv^-c-/* 
h y ^A^^a^-cryuTj yt£KLfc 9 -coffin 

N — ( t e r t -7 h^^/^'/i') ey K^r-y- * > 
5. 5gW; 8 
[0 10 7] 

1 H-NMR (CDC I :.. 4 0 0MH z) 6 p pm : 
1- 4 (9H, s) . 2. 5 (3H, s) , 4. 2 (2 

H, d, J=6. 8Hz) , 4. 7 (2H, s) , 5. 

6- 5. 7 (1H, br) , 7. 7 (1H, s) , 9. 

4- 9. 6 ( 1 H, br) 
[0 10 8] ###M 5 

4 - t e r t ~y h *-->77/Urtf'--/UT * / ^ f/U - 3 - 
t Kn^rv/- 2 -fvufy 5 -tf/u^/Uffc K 

N- ( t e r t h^->77/u^-/U) h'^t^ 

I. 4 g <7)Sfky f u> 6 o m i Wi:rs$ft:-7 

1 1 g«rAD*.«-e3>*iaHfflsLfc. «^t7^ h 
6iLtf^^ ^.i^ETt«U:„ V 
*W7i^D-7h^77-f- (i££fcij§$£ : igft^ 
^/-^=20/l) (CTfimU 4 - t. e r 

t -y h*">#/M?--yUT ^ ^ *^vL"- 3-t Ka=**> 
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-2->^/ut°y s-TJ/U'Vu-Tt KO. 4g£r 

[0 10 9] fifegf* 

1 H-NMR (CDC I 40 OMH z) 6 p p m : 
1. 4 (9H, s) , 2. 6 (3H, s) , 4. 4 (2 

H, d, J=6. 8Hz) , 5. 5-5. 9 (1H, 
m) , 8. 4 ( 1 H, s) , 10. 0 ( 1 H, b r 
s) , 1 0. 0 ( 1 H, s) 

[01 10] ##f?«j 1 6 

4 - t e r t -7 Y^'siitViS^frT =fvu- 3 - 10 

4-tert-y V^r^ts f^^fVT % J * ^/U- 3 - 
t Ka ^y - 2 - ^ f-/uf!i - 5 - ^/U/VUr t K 
0. 10 g^f h7tKn77^20ml UWL\zMM% 
SET* 0°Ci:t7x-/^yt->^^^D> K (2. 0 
Mfh7tKa77>M 1. 2ml£/tox., 3 B#Ph1 

£Lfc 0 «@4fj^y*y^7A^07hO7-f- 

(Wi:tl^f^/^/-^=lO/l) t: 20 
tSKL, 4-tert-7 J h*»^7;/> 
f/U-3-k Ko=*r->-5- (a-tKn# 

,u> - 2 - ^ ^vu eyi?vo. l 2 g ^rf#/r 0 
[0111] 

1 H-NMR (CDC 1 «. 40 OMH z) 6 p p m : 

I. 4 (9H, s) , 2. 5 (3H, s) , 4. 0 (1 
H, dd, J=15. 6, 6. 3Hz) , 4. 2 (1 
H, dd, j-1 5. 6, 7. lHz)\ 4. 8-5. 
0 (1H, m) , 5. 9 (1H, s) , 6. 8-6. 9 

(1H, m) , -7. 2-7. 4 (5H, m) , 7. 8 30 
(1 H, s) , 9. 7 (1 H, b r) 

[01123 mmm4 

4-7;/^ ^/U- 3 - t h*B*5/- 5 — ( a - fc h'P 

4 - t e r t h^rv-^yU^^/UT ^ J **f-tl>- 3 - 
t Kn^r->-5- (a-t h'n^^y-» -2-^ 
f/ufy^O. 1 2 gfCigfbTklSi-^/ — ^^^$r 

^^$ryxf /Ux-T^-r h ^ t Fn77>l: 
£ ^ffefcU 4-7?/^fyl/-3-t Ko^->-5 40 
- (o-t Kb^'^'W - 2-^^/ut-y >>V • 
-i£S£i&0. 1 2g*it. 
[0 1 13] & 

'H-NMR (DMSO-do, 4 0 0MHz) fipp 
m : 3. 4 (3 H, s) , 4. 3 (2H, s) , 6. 9 

(1H, s), 8- 0 — 8. 2 ( 5 H , m ) , 8.8 

(1 H, s) , 9. 2 (3H, b r s) 

[oi i4] i 7 

4-tert-T" h =*r ->A/U#^^7 5 / * ^yu- 3 - 
th'cir->-2-^f^-5- (1-t Kn#->f-> 50 
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AO t-y v?> 

1 -7u=£/-r>2. I g33£Xf^?*i>"?J*0. 24 
g H7h7tKa77>M:ffl^t, ttfeMtfco 

t KP77y«i:0 ? C!:tN- ( t e r t -7 b*~> 
TjyUTKnyu) f!J K^;yO. 5 4 g &1toX.ft 0 

^yy^^/J7A^o-7h^77^- (igdJig&rtt 
gfc^^vu) tCT*t£iU 4-ter t-7*h*->*/^ 
^7?y^f/U-3-t h'a^'>-5- (1-t Ko 

[0 1 15] 

1 H-NMR (CDC 1 40 OMH z ) 6 p p m : 
0. 9 (3H, t, J=6. 9Hz), 1. 2-1. 4 
(14H, m) , 1. 6-1. 9 (2H, m) , 2. 4 
(3H, s) , 4. 3 (2H, s) , 4. 9-5. 0 
(1 H, m) , 7. 9 ( l'H, s ) 

loi i6] nmms 

4 - T * 7 ^ ^/U- 3 - fc (1-t K a 

4 - t e r t -7 h * y*/^=/i/7 ^ / > ^yu- 3 -" 
t Kn^->- 2 - t< ^vu- 5 - (1-t KP#yf"> 

yu) trys^o. 2 2 g'^mtT^m-^^ y~^mm^ 

DUz_. ^«a-C5 8*fBlK^Lfc. i£*££^/±^icU 4- 
7?/>f^-3-t Ka#y-5- (1-t Ka^y 
r'v'/U) - 2-^^/kt°y S^V • -&S&&0. 19g^ 
. ,,. 

[0 1 17] &feH«c 

1 H - N M R (DMSO-dr M 4 0 0 M H z ) 5pp 
m : 0. 9 (3H, t, J=6. 8Hz) , 1. 1- 
1 . 5 ( 1 5H, m) , 1 . 5 - 1 . 7 ( 1 H, m) , 
2. 6 (3H, s) . 4. 1-4. 3 (2H, m) , 
4. 8-5. 0 (1H, m) , 8. 2 ( 1 H, s) , 
8. 2-8. 4 (3 H, b r ) 

[oi i 8 3 nmm 6 

10mg/ral, 2 0 0mM, 0. 2 £ ft It 2 mM!:/^ 

5 J: 9 0. 5MV >m~f- bV VMmm (v>H7 . 4) 
C^fL, 3 7 0 CT' 1 »|3H >=*r^-<— >3 > Lfc 8 

[0 119] ^v^ra^-y 3 >t>7'/^SDS-P 
AGEIliot^iL, Coomassie Bril 
liant Blue R-25 Ot'Sfefei, 7=>*> h 

[0 12 0] «»fk^!|*l^fiTO-fttt:co^^tc*f 
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* [^1] 





&a^r£i£ (96) 




2 hm 


nmm i 


9 3. 7 


9 5.6 


I %mm 2 




8 9. 2 




1 3. 1 


7 4. 1 


&mm s 


8 4. 6 


9 8. 9 




2 . 9 


17. 2 



[0122] fc^m 1 

[01 2 3] #J 2 
[0124] #J 3 



1 0 0m g 
5 0 m g 
7 0 m g 
7 m g 
3 m g 
<£*t2 3 Omg) 



1 0 0 m g 
1 9 Om g 
1 0 Om g 
1 Om g 
(£-f+4 0 Omg) 



1 0 flm g 

1 8 m g 
3 5 m g 

2 5 m g 
2 m g 

(£■1+ 1 8 0 m g ) 
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